SUMMARY Hereditary deficiencies of early complement components have usually been associated with the development of rheumatic diseases like systemic lupus erythematosus (SLE), while terminal component deficiency is well known to predispose to recurrent neisserial infection. In contrast, only recently have patients been reported with rheumatic disease and hereditary deficiency of a terminal component. The clinical syndrome in these patients has been characterised as 'SLE-like'. We describe here a third patient with complete C6 deficiency and a systemic rheumatic illness characterised by fever, anaemia, lymphadenopathy, hepatosplenomegaly, episcleritis, and asymmetric arthritis. After blood transfusion her serum became anticomplementary; IgG antibody to human C6 was found to be the cause of anticomplement activity. Persistent absence of C6 in this patient and production of anti-C6 antibody after antigenic challenge indicate hereditary C6 deficiency. This case supports an association between hereditary deficiency of a terminal complement protein and the development of systemic rheumatic disease.
addition, several unique clinical features were identified, including serological anticomplementary activity caused by IgG antibody to C6.
Case report
A 60-year-old woman was referred for evaluation of an undiagnosed systemic illness. As a child she had experienced recurrent episodes of fever, usually in summer. Three siblings had died in the first year of life, one of documented pneumonia. Between the ages of 10 and 25 years the patient had recurrent folliculitis of the eyelids. At age 36 she developed a large left psoas abscess. On surgical drainage only Staphylococcus albus was cultured; N. gonorrhoeae was not identified. At age 41 recurrent migratory polyarthralgias began and affected both large and small joints in an asymmetric pattern. Ankle pain and swelling were noted on one occasion. At age 43 aseptic meningitis was diagnosed. At age 44 a two to three month episode of fever, lymphadenopathy, anaemia, granulocytopenia, and lymphocytosis was observed, and subacute arthritis of the left wrist and knee was noted. These clinical signs and symptoms resolved spontaneously. During the next 12 years she experienced intermittent fever, arthralgia. and mild anaemia. Initially, frank arthritis occurred infrequently, was subacute, lasted several days to weeks, and affected primarily the right knee, wrist, and shoulder. By age 56 joint symptoms had increased in duration and severity and subsequently were persistent. At age 56 the patient developed acute bronchopneumonia, and two months later, acute non-bacterial episcleritis. Ten weeks after episcleritis worsening anaemia (packed cell volume 25-30%/), fever, hepatomegaly, and lymphadenopathy were observed. Acute otitis media occurred subsequently and resolved on antibiotic therapy. During this illness low titre cryoglobulins were transiently present, and IgG and IgA increased to 33-6 g/l (386 IU/ml) and 5.1 g/l (304 IU/ml) from previously normal levels. Systemic manifestations improved spontaneously in three to five months.
Between the ages of 57 and 60 years joint involvement was prominent. At a minimum arthralgia was present almost daily, usually in an asymmetnic migratory pattern. Sustained periods (two to six months) of non-deforming arthritis were also observed. At age 57 a subacute flare involved the right wrist, left elbow, left knee, and was accompanied by episcleritis, fever, and erythema nodosum. Fig. 1 . In experiments which studied the effect of IgG Fx on C6 function IgG Fx added to NHS caused a 50-98% fall in C6 haemolytic activity proportional to the amount added. These experiments showed that ACA is associated,with the IgG fraction in the patient's serum and suggested that ACA is due to antibody to C6. patient's serum 14 g/l (161 IU/ml); patient's plasma 14 g/l (161 IU/ml); patient's IgG Fx 7-5 g/l (86 IU/ml). These reactions were not increased by incubation overnight at 4°C. In contrast, in 1% gels containing 3% PEG identical precipitin lines formed in reactions between the patient's IgG Fx, serum, or plasma and pure C6 or NHS at all ionic strengths tested (,u 0.02-0-15). No reactions occurred between NHS, C6, and/or normal IgG Fx under these conditions. The intensity of precipitation increased with lower ionic strengths (optimal R 0-05-0-08). Precipitation also intensified with incubation at 4°C. On rewarming to 25°C precipitin lines became fainter and occasionally disappeared, particularly at higher ionic strength in reactions involving NHS as the source of C6.
STUDIES TO DETECT COMPLEMENT ACTIVATION OF c6/ANTI-c6 COMPLEXES
The experiments described above show that anti-C6 antibody was present in the patient's serum. This antibody could be anticomplementary by binding to C6 and preventing formation of the membrane attack complex, C5-9. However, C6/anti-C6 immune complexes (IC) might also contribute to ACA by activating the classical complement pathway. To test this possibility NHS was incubated with IgG Fx, precipitated with PEG, and the supernatant fluid tested for C3d. NHS used in these experiments had been fresh frozen at -80°C and contained no C3d after treatment with 11% PEG as determined by Ouchterlony immunodiffusion against rabbit antiC3d (DAKO). Similarly, incubation of NHS with the patient's IgG Fx produced no detectable C3d by Ouchterlony analysis. In contrast, both alternative and classical pathway activation by zymosan and aggregated IgG respectively generated C3d and a significant fall in C3 protein concentration. Negative tests for IC and normal C3, C4, and B levels in posttransfusion sera provided additional evidence that ACA in this patient did not involve complementfixing IC,,whether or not C6-containing complexes were present.
Discussion
In this patient signs and symptoms indicating the presence of a systemic illness were observed for over 20 years. Her possible diagnoses included chronic or recurrent infections, lymphoma, SLE, rheumatoid arthritis, and/or undifferentiated connective tissue disease. The most striking laboratory finding was total absence of C6, and a complement deficiencyassociated rheumatic syndrome was considered. Although selection or ascertainment bias makes interpretation difficult,22 in the context of previous reports'4 15 component deficiency and compared with an estimated 0-05% incidence overall.'6 While these estimates are undoubtedly too high because of ascertainment bias, they do suggest a difference in incidence of rheumatic illness in early versus terminal deficiency versus no deficiency.
How absence of a terminal component might predispose to rheumatic illness is even less clear. The possible mechanisms described above would not apply, since the activation sequence is intact through C3. Although an intact terminal pathway is required for direct killing of neisseria, there is no current evidence that these components are required for efficient processing of microbes other than neisseria and a few other organisms like salmonella. Furthermore, sera deficient in a terminal component can solubilise immune complexes.'6 Although C5a is known to be a potent chemotactic factor, no data are currently available on the immunoregulatory properties of C5, its products, or any of the other terminal components.
To confirm deficiency of a terminal component as a risk factor for rheumatic disease requires prospective study of asymptomatic complement-deficient individuals matched with appropriate controls. To determine how early or terminal component deficiencies might contribute to pathogenesis will require a much clearer understanding of the interplay between multiple factors, e.g., genetic background, hormonal influences, age, and the quantity and quality of the human immune response. Any hypothesis to explain the role of hereditary complement deficiency in pathogenesis must also account for the majority of deficient individuals who never develop a rheumatic illness.
